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INFORMATION FOR THE READER

This technical report contains environmental information related to a number of potential
project element options or design scenarios. Some of these options/design scenarios
comprise part of the Proposed Project and are analyzed in the project environmental
impact report (EIR). Other options/design scenarios have been retained within the
technical report for purposes of environmental documentation (e.g., in case it becomes
necessary to rely upon one or more of these options, or elements thereof, in the future as
project planning progresses), but are not carried forward into the EIR as outlined below.

In addition to evaluation of proposed on-site facilities and off-site sewer alignments, the
following report incorporates discussion of several possible on- and off-site roadway
upgrades. Three of the off-site roadway options (A, B and C) are designed to address
critical access requirements for the proposed development, with the inclusion of one of
these three options mandatory for implementation of the Proposed Project. All three
noted roadway options related to critical project access requirements have been retained
in this technical study for the reasons noted above, although full discussions of these
options are not included in the project EIR. Specifically, only Option B (the extension of
new Village Road) comprises part of the Proposed Project in the EIR. Option A
(consisting of one scenario of upgrades to Harmony Grove Road) is not being pursued at
this time and is not included in the EIR, while Option C (a differing scenario of
improvements to Harmony Grove Road) is included in Chapter 5.0 of the EIR as an
alternative.

The remaining off-site roadway improvement options involve a number of potential
designs to address various speed limit scenarios and development-related impacts along
portions of Harmony Grove Road and Country Club Drive. Specifically, this technical
report evaluates 30, 35 and 40 mile per hour (mph) roadway design scenarios on the
portion of Country Club Drive extending west of a large hill abutting the northern Village
boundary and north to Kauana Loa, as well as seven individual design scenarios
involving 30, 35 and 40 mph roadway design options on Harmony Grove Road along the
southeastern site boundary. The seven scenarios for Harmony Grove Road include the
retention of existing conditions, as well as the use of retaining walls and extended cut
slopes (i.e., in lieu of retaining walls) for each described speed limit option. One or more
of the described off-site road options for both Country Club Drive and Harmony Grove
Road could be pursued if the Harmony Grove Village Project is approved, or the Board
of Supervisors may decide to reject all of the potential off-site road improvement options.
Existing conditions, potential impacts and associated mitigation are discussed as
applicable in this report for each of the described potential roadway options.
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Work Order 400902
Attention: Mr. Jason Han
Subject: Revised Geotechnical Review of Offsite Improvement De-

sign Alternatives A, B and C, Via Rancho/Valley Parkways,
Andreason/Auto Parkway, New Options for Country Club
Drive and Harmony Grove Road, Harmony Grove Village,
County of San Diego, CA

References: See Appendix A

Gentlemen:

Pursuant to your request, presented herein is Pacific Soils Engineering, Inc.'s (PSE) geotechnical
review of the offsite improvement design alternatives, Via Rancho/Valley Parkway, and Andrea-
son/Auto Parkway intersection improvements prepared by Rick Engineering for Harmony Grove
Village, in the County of San Diego, California. Additionally, this report has been revised to in-
clude three (3) design scenarios for Country Club Drive and six (6) options for Harmony Grove

Road. This report and plan review has utilized the geotechnical information presented in the ref-

erenced reports and includes offsite geologic field mapping for new alignments.

PSE has performed a limited subsurface investigation and field geologic mapping in order to es-
tablish the existing site conditions. Actual site conditions could vary and modifications to the
recommendations presented herein may be required. Additional future subsurface investigation

may be required as more detailed plans are developed.

Our review of the data and conceptual design Alternatives A, B and C, Via Rancho/Valley
Parkway, and Andreason/Auto Parkway (Plates 1 through 5), including options for Country Club
Drive and Harmony Grove Road (Plates 6 through 14) indicates that the proposed roadway
alignments and intersection improvements are feasible, from a geotechnical standpoint. The rec-

ommendations presented in this report should be incorporated into the grading plans and imple-

CORPORATE HEADQUARTERS LOS ANGELES COUNTY RIVERSIDE COUNTY SOUTH ORANGE COUNTY
TEL: (714) 220-0770 TEL: (310) 325-7272 or (323) 775-6771 TEL: (951) 582-0170 TEL: (714) 730-2122
FAX: (714) 220-9589 FAX: (714) 220-9589 FAX: (951) 582-0176 FAX: (714) 730-5191
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mented during site development. The major geotechnical issues impacting roadway develop-

ment identified within this document include:

> Rippability of the crystalline and metamorphic rocks present onsite.

» Rock disposal, hard rock undercut for streets and grading logistics.

» Shallow groundwater conditions and sub-drainage requirements.

> Remedial grading and fill support characteristics of alluviated portions along Es-

condido Creek and at Via Rancho Parkway.
Environmental studies are not included as part of PSE's scope of services. It is PSE's

understanding that these items will be addressed by other consultants.

As roadway alignments are finalized and 40-scale grading plans are developed, periodic geo-
technical assessments should be undertaken to provide greater detail with respect to: 1) rock un-
dercut requirements and grading logistics; 2) bridge design; 3) wall design; 4) remedial grading
5) fill and cut slope stability; 6) sub-drainage recommendations and design; 7) location of cap-
ping earth materials; 8) location of rock disposal areas; and 9) location of undocumented fills

associated within existing Harmony Grove Road, Valley Parkway and Via Rancho Parkway.

PSE appreciates the opportunity to provide geotechnical services for this project. If you have
any questions or should require any additional information, please contact the undersigned at
858-560-1713.

Respectfully submitted,
PACIFIC SOILS ENGINEERING, INC.

, — By: \//5/ Ve
3%1 Y 4£/CHANEY, GPE 2314 JOI—}N ANHANSON, CEG 990
anager of rcal Services Vice Prestdent

e,
e,

By:

Dist:  (27)  Addressee — Attn: Ms. Nina Kim

JAC/JAH:bm:400902, June 7, 2006 *
N4
‘ 7S/

NOE e

a———"

Exp. 6/30/07 ;‘9//
S TN
&Q{E oS @
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1.0 INTRODUCTION
1.1 Backeround and Purpose

1.2

This report presents the results of this firm's geotechnical review of the 100-scale
offsite improvement design Alternatives A, B and C, Via Rancho/Valley Parkway
and Andreason/Auto Parkway intersection improvements (Plates 1 through 5) and
includes new options for Country Club Drive and Harmony Grove Road (Plates 6
through 14) for Harmony Grove Village, located in the County of San Diego,
California. The conceptual design alternatives were prepared by Rick Engineer-
ing and are undated. Data developed for this and previous reports (references)

have been transferred to the base maps and form the basis for this report.

The purpose of our review and report is to present geologic and geotechnical in-
formation developed from the current and previous studies relative to the offsite
design alternatives and to provide general recommendations for offsite roadway

construction.

Specific roadway elevations and design are not currently available; however, it is
assumed that typical roadway design and construction will be utilized for the off-
site improvements. The grading and design recommendations presented herein
are based upon that understanding. In addition, when 40-scale grading plans are
prepared, they will require review by the geotechnical consultant of record. Fu-

ture additional subsurface work may be required based upon that review.

Scope of Study

The scope of our current study consisted of the following:

» Reviewing the referenced reports.

» Geologic field mapping.

» Limited subsurface exploration with a hollow stem auger drill rig.
» Laboratory testing of soil samples.
>

Compiling current and previously collected data and geotechnical information
onto the 100-scale conceptual design alternatives (Plates 1 through 14), pre-
pared by Rick Engineering.

PACIFIC SOILS ENGINEERING, INC.
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» Analyzing geologic and laboratory data relative to the offsite improvement al-
ternatives and developing preliminary site grading recommendations, includ-
ing site demolition, remedial grading and utility trench backfill criteria.

» Evaluating the allowable soil bearing pressures and providing recommenda-
tions relative to the design of bridge foundations and retaining walls.

> Limited seismic hazards evaluation.

» Preparing and publishing this report.

It should be noted that this study focused on the evaluation and analysis of the
geotechnical conditions of the subject site. Investigation or assessment of the po-
tential presence of toxic or hazardous substances is beyond the scope of PSE's

services.

1.3 Report Limitations

The conclusions and recommendations in this report are based on data developed
during this study and the referenced reports and on the conceptual design to de-
velop Harmony Grove Village offsite roadway improvements. The conclusions
presented herein are based upon the current design reflected on the enclosed de-
sign alternatives; changes to the alternative schemes shown would necessitate fur-

ther review and analyses.

2.0 PROJECT DESCRIPTION

2.1 Site Location and Description

The offsite design alternatives consist of fourteen (14) proposed roadway alignments
and improvements to existing intersections. Two (2) of the alignments, Alternatives
A (Plate 1) and C (Plate 3) would consist of widening and improving the existing
Harmony Grove Road. Design Alternative B (Plate 2) consists of extending Avenida
Del Diablo to the west, crossing Escondido Creek with a bridge and tying-in to the
proposed entrance to the Harmony Grove project. Other design alternatives include
three (3) new design options for Country Club Drive (Plates 6 through 8) and six (6)
options for Harmony Grove Road (Plates 9 through 14).

PACIFIC SUOILS ENGINEERING, INC.
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Topographically, the proposed roadway alignment for Alternatives A and C ex-
hibit relatively low relief along Escondido Creek drainage and relatively steep ter-
rain (1 : 1 to 2 : 1), descending down to the roadway from the west. Design Al-
ternative B 1s proposed in an area of relatively gentle terrain with rounded hills
and gentle intervening valleys. Relief across the project ranges from approxi-
mately 594 feet above mean sea level (MSL) to approximately 683 feet above
MSL. Numerous structures associated with the existing residences and roadways

are present over the site.

For the Country Club Drive options (new), the alignments avoid the large hill
(Hill 750.9) to the north (Plates 12 through 14). Leaving Harmony Grove Village,
the alignments largely follow existing Country Club Drive around the base of Hill
750.9. Once clear of the hill, the roadways then trend northeast, leaving the
alignment of existing Country Club Drive. As these alignments trend northeast,
they cross relatively flat terrain and ultimately transition with existing north-south

aligned Country Club Drive.

The Valley Parkway/Via Rancho Parkway intersection is located adjacent to and
crosses a small north-south running stream channel with ascending terrain to the
west of the intersection. The Andreason/Auto Parkway intersection is located in a
business park development. The natural terrain has been altered by development
and consists of typical commercial-sized pads with graded slopes, site improve-

ments and street improvements. The terrain generally descends to the east.

2.2 Proposed Development

Based on the 100-scale plans, design Alternatives A and C will consist of widening
and improving the existing Harmony Grove Road and creating a new intersection at
Enterprise Road. Design Alternatives A and C are very similar except for the tie-in
at Enterprise Road. The widening of Harmony Grove Road will entail primarily cut
grading to the west of existing Harmony Grove Road and construction of retaining
walls of up to twenty-four (24) feet in height on the west side of the proposed road
(Plates 1 and 3).

PACIFIC SOILS ENGINEERING, INC.
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Design Alternative B will consist of the westerly extension of existing Avenida
Del Diablo to the Harmony Grove project. Design Alternative B will require cut
and fill grading on mostly unimproved vacant land with a bridge crossing at Es-

condido Creek.

The Valley Parkway/Via Rancho Parkway intersection improvements will consist
of the widening of Valley Parkway and Via Rancho Parkway at the intersection.
The Andreason/Auto Parkway improvements will consist of the widening of An-

dreason at the intersection.

3.0 GEOLOGIC CONDITIONS

31

3.2

Regional Setting

The geology of the Harmony Grove area is dominated by crystalline and mildly
metamorphosed volcanic rocks associated with the southern California batholith.
The crystalline plutonic rocks are intruded into the previously existing metasedi-
mentary and metavolcanic rocks of the Jurassic-age basement rock complex dur-
ing Cretaceous time. Regional mapping (Kennedy and Tan, 1996) indicated that
granitic rocks vary from a gabbro to tonalite and the volcanic rocks consist of
metamorphosed volcanic, volcaniclastic, sedimentary rock. Active faulting is not

known to exist in the region.

Unconformably overlying these older rocks are late Pleistocene to Holocene older
alluvium and alluvium deposits. The Pleistocene older alluvial deposits are dis-
tinguished from the alluvium by their higher degree of consolidation and reddish
color (i.e., oxidation). Undocumented fill also exists over the site and is associ-

ated with various past and current land uses.

Site Geology
Gabbroic bedrock (Map Symbol Kgb/Kgr) generally crops out and is present be-

low surficial units across the proposed offsite improvements. Pleistocene older
alluvial deposits (Map Symbol Qoal) are generally restricted to the low relief por-
tions at the northern end of Harmony Grove Road, while Holocene alluvium (Map

Symbol Qal) exists along the active flow lines of site drainages. The existing

RACIFIC SOILS ENGINEERING, INC.
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Harmony Grove roadway improvements and residential structures have created
areas of undocumented fill (Map Symbol Qafu). The more significant areas are
shown on Plates 1 through 3. Presented below is a brief description of the geo-

logic units onsite.

3.2.1 Artificial Fill - Undocumented (Map Symbol Qafu)

Artificial fill exists in various quantities over the site. These fills are asso-
ciated with roadways and pad areas for the various structures. Owing to
map scale, only the most significant undocumented fill deposits (generally

more than four feet) are reflected on Plates 1 through 5.

The fills were not explored at this time; however, where previously ex-
plored for the adjacent residential portion of the project, the fills were lo-
cally derived, consisting of brown to gray, sandy silts to clayey sands with
minor gravels. Undocumented fills were likely placed without testing and

documentation.

3.2.2 Alluvium (Map Symbol Qal)
Holocene alluvium exists along the active stream courses and is also likely
buried by undocumented fills for the existing Harmony Grove Road along
Escondido Creek and the undocumented fills for Via Rancho Parkway.
Typically, the alluvium is predominantly a light brown to dark brown to
mottled yellowish and reddish brown sand, silty sand and gravelly sand.
This unit is poorly consolidated and will be subject to significant settle-

ments if not removed or properly remediated.

In nearly all cases, shallow groundwater conditions exist in alluvial areas.
Based upon PSE's subsurface exploration, the alluvium is generally less

than fifteen (15) feet deep. However localized deeper areas may exist.

3.2.3 Older Alluvium Deposits (Map Symbol Qoal)

Pleistocene older alluvial deposits consisting of reddish brown to mottled
yellow brown, silty clays to clayey sands with subangular gravels occur

generally throughout the low relief areas at the northern end of Harmony

PACIFIC SOILS ENGINEERING, INC.
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Grove Road. These deposits are distinguished from the alluvium by their
degree of oxidation (i.e., red color and mottling) and represent older allu-
vial surfaces that predate the Holocene alluvium. Maximum thickness of
the older alluvial deposit is estimated to be on the order of ten (10) to
twenty (20) feet. The older alluvium deposits are generally poorly con-
solidated in the upper three (3) to five (5) feet and generally become more
consolidated below these depths.

3.2.4 Gabbroic Rocks (Map Symbol Kgb/Kgr)

Gabbroic rocks crop out and are present below surficial deposits across all
three (3) proposed alignments and intersections. In high relief areas, the
rock outcrops are characterized by abundant boulders at the surface, while
in the low relief areas, the unit was found to be deeply weathered. Ac-
cording to Kennedy and Tan (1996), the gabbroic rocks also contain to-

nalite. At the site, the rocks were field classified as gabbro.

Geologic Structure

Geologic field mapping of bedrock exposures and road cuts did not reveal
strongly developed zones of faulting or shearing, other than localized steeply dip-
ping fractures. Regional mapping by Kennedy and Tan (1996) showed the ab-
sence of faulting at or near the site. Subsurface investigations and geologic map-
ping indicates that the alluvium and older alluvial deposits are undeformed. Re-
view of vintage aerial photographs did not show strong or moderately developed
lineaments. The nearest known active faults are the Newport-Inglewood/Rose

Canyon Faults located 10.7 miles (17.3 km) west from the site.

Although not likely, it is possible that faulting may be encountered during later
phases of study and development. Faulting in the batholithic rocks is almost al-
ways judged to be pre-Holocene. If such faulting is discovered, appropriate study
should be conducted to evaluate fault activity level and possible impacts, if any,

to proposed land uses.

PACIFIC SOILS ENGINEERING, INC.
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3.5

Groundwater

Shallow groundwater conditions and surface flow exist within the principal drain-
age of Escondido Creek and within the drainage course at the intersection of Val-
ley Parkway and Via Rancho Parkway. Outside of this area groundwater was not

observed.

Seismic Hazards

Harmony Grove area is located in the tectonically active, Peninsular Range Geo-
morphic Province of southern California. This province is dominated by right lat-
eral strike-slip faults with a general northwest-southeast orientation. The litera-
ture (Jennings, 1985) indicates that the Peninsular Ranges structural block is di-
vided into eight (8) sub-blocks. The subject site is located in the Santa Ana sub-
block, which is bounded on the northeast by the Elsinore Fault Zone and on the
southwest by the Newport-Inglewood/Rose Canyon Fault system.

The type or severity of seismic hazards affecting a site is dependent on the dis-
tance to causative fault, the intensity and magnitude of the seismic event and the
site soil characteristics. Figure 1 shows the location of Harmony Grove Village
with respect to epicenters of historic earthquakes. Potential seismic hazards in-
clude: 1) surface fault rupture; 2) ground shaking; 3) liquefaction; and

4) earthquake induced landslides. Other less common hazards include earth-
quake-induced flooding, seiches or tsunami hazards and are typically a function of

the site's location in flood-prone or coastal environments.

3.5.1 Surface Fault Rupture

Active faults are not known to exist within the subject site. The nearest

known active fault is the Newport-Inglewood/Rose Canyon Fault Zone, a
"Type-B" fault, located approximately 10.7 miles (17.3 kilometers) to the
west of the subject site. Accordingly, the potential for surface rupture on

the subject site is considered not significant.

A listing of active faults within a 100 kilometer- (62 miles) radius is pre-

sented in Table 3.1.

PACIFIC SOILS ENGINEERING, INC.
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‘ iR ~_ DISTANCE MAXIMUM MOMENT

fatli oot _(m) | (km) | MAGNITUDE (Mmax)*
Rose Canyon 10.7 17.3 6.9
Newport-Inglewood (Offshore) 16.7 26.9 6.9
Elsinore-Julian 21.2 34.1 7.1
Flsinore-Temecula 219 353 6.8
Coronado Bank 25.5 41.0 7.4
Earthquake Valley 33.9 54.4 6.5
Elsinore-Glen Ivy 40.3 64.9 6.8
San Jacinto-Anza 43.8 70.5 7.2
San Jacinto-Coyote Creek 45.5 73.2 6.8
Elsinore-Coyote Mountain 46.5 74.9 6.8
San Jacinto-San Jacinto Valley 47.5 76.4 6.9
Palos Verdes 475 76.4 7.1
Chino-Central Avenue (Elsinore) 56.1 90.3 6.7
San Jacinto-Borrego 56.2 90.4 6.6
Newport-Inglewood (L.A. Basin) 57.5 92.5 6.9
Whittier 60.2 96.9 6.8

* Petersen and others (1996) and Blake (EQFAULT, ver. 3.00)

Although active faults are not known to exist in the vicinity of the site,
bedrock faulting is common in the Peninsular Ranges Geomorphic Prov-
ince. Any faults observed during grading should be evaluated for activity

level.

3.5.2 Ground Motion

Current code allows for developing seismic design parameters that consid-
ers site location (i.e., distance to fault) and subgrade characteristics. These
values provide structural code-consistent factors that account for the ef-

fects of ground shaking at the site.

To estimate the potential ground shaking, PSE has performed the probabil-
istic seismic hazard analysis (PSHA). To perform this analysis, PSE has
utilized FRISKSP, developed from United States Geologic Survey soft-
ware (FRISK) by Blake (1989 — 20004, b, ¢).

PACIFIC SOILS ENGINEERING, INC.
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The attenuation relationships by Boore and others (1997) for soil type Sg
(metamorphic and granitic rock), soil type Sc (soft rock) and soil type Sp
(artificial fill) were utilized. For a complete discussion of the software
and probabilistic methods, the reader is referred to Blake (1989 —2000a,
b, ¢).

With one standard deviation, FRISKSP computed 0.19g for soil type Sg
(Figure 2), 0.25g for soil type Sc (Figure 3) and 0.30g for soil type Sp

(Figure 4) as the peak ground accelerations from the design basis earth-
quake, the horizontal acceleration that hypothetically has a ten (10) per-

cent probability of being exceeded in 50 years.

In sum, these results are based on many unavoidable geological and statis-
tical uncertainties but yet are consistent with current standard-of-practice.
As engineering seismology evolves and as more fault-specific geological
data are gathered, more certainty and different methodologies may also

evolve.

3.5.3 Liquefaction Evaluation

Susceptibility to liquefaction is generally higher in unlithified granular
soils that are located in areas of shallow (i.e., ten feet or less) groundwater.
For the Harmony Grove offsite improvements, liquefaction susceptibility
1s relatively high in the Holocene alluvial and undocumented fill soils,
where shallow groundwater conditions exist, as previously discussed. The
older alluvial soils (Qoal) exhibit much lower liquefaction susceptibility

owing to their relatively dense nature.

The potential for the occurrence of liquefaction at the subject site is con-
sidered extremely low once the proposed remedial grading is conducted
and due to the relatively high in-place density of the underlying older allu-

vium and granitic bedrock.

PACIFIC SOILS ENGINEERING, INC.
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3.5.4 Rock Fall
Rock fall from granitic boulders located superjacent to existing Harmony
Grove Road is considered to be a moderate hazard for roadway Alterna-
tives A and C and the six (6) new design options (Plates 9 through 14).
A careful evaluation of rock fall hazard should be conducted when grading

plans are developed and when final roadway alignments are determined.

Rock fall hazards can be mitigated through a number of ways that in-
cludes:

» Removal of potentially unstable outcrops.

» Stabilization of the problematic areas with rock anchors.

» placement of revetment fencing on the slope face; or

> placement of catchment fencing or barriers at the toe of the slope

area.

The above mitigation measures are general solutions to rock fall hazards
and are not intended to address any specific potential hazards onsite. A
site-specific rock fall hazard analysis will be required onsite and mitiga-

tion measures, if necessary, will be based on the results of that analysis.

3.5.5 Other Seismic Hazards

Owing to the site's distance from large bodies of water and elevation, sei-
ches and tsunami hazards are extremely low. In general, earthquake-
induced flooding should be mitigated through planning avoidance or ele-

vating proposed improvements outside of 100-year flood limits.

Earthquake-induced landsliding is unlikely in the bedrock terrain and none

is mapped in the literature (Kennedy and Tan, 1966).

4.0 MATERIAL PROPERTIES

Presented herein is a general discussion of methods utilized in this report and the geo-
technical properties of the various soil types and earth materials as summarized from the

referenced reports.

RPACIFIC SOILS ENGINEERING, INC.
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4.1

4.2

4.3

Excavation Characteristics

In general, the surficial earth materials that occur over a majority of the site (Map
Symbols Qafu, Qal and Qoal) are expected to be excavatable with conventional
earth moving equipment. The predominant bedrock materials are the gabbroic
rock (Map Symbol Kgb/Kgr). Exploratory borings, backhoe excavations on the
adjacent residential portion of Harmony Grove Project and surface expressions
indicate that bedrock materials are likely to be excavatable where highly weath-
ered but would require blasting to efficiently excavate where unweathered. The
gabbroic rocks that crop out onsite will likely require heavy ripping/blasting from
the surface. In areas of lower relief that do not exhibit surface outcrop, the bed-

rock can probably be excavated to depths approaching ten (10) to fifteen (15) feet.

The bedrock units are likely to produce significant oversize (i.e., more than eight
inches) material during excavation. Older alluvium and alluvial deposits could

produce minor local concentrations of oversized materials.

Such oversize material will require disposal during grading. Cuts at grade expos-
ing bedrock units (Kgb/Kgr) are likely to be highly resistant to conventional
foundation and utility trenching techniques. As such, undercutting may be con-

sidered to facilitate foundation and utility trenches in these areas.

Hydro-Consolidation

The hydro-consolidation process is a singular response to the introduction of wa-
ter into collapsible alluvial soils. Upon initial wetting, the soils structure and ap-
parent strength are altered and a virtually immediate settlement response occurs.
Given that all loose and dry alluvial materials will be removed and replaced as
compacted fill, it is PSE's opinion that hydro-collapse would not affect the subject

site.

Compressibility

In general, unweathered, in-place bedrock and unweathered older alluvial deposits
can be expected to provide suitable support for embankments and engineered

structures without significant settlement concerns. Typically, all undocumented

PACIFIC SOILS ENGINEERING, ING.
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4.4

fill, alluvium, residual soil and highly weathered older alluvium and bedrock can
be subject to compression, and will require overexcavation and recompaction
where it exists below prepared fills and where exposed in design cuts, Removal
depths within the undocumented fill, alluvium and weathered older alluvium de-
posits are expected to range from five (5) to fifteen (15) feet, with deeper local-

ized removals possible.

If portions of the saturated wet alluvium are left-in-place and embankments are
placed, time-dependent settlement will occur. Time-dependent settlement will
vary, dependent upon the thickness of alluvium left-in-place and the amount of
surcharge created by embankment fills. To minimize potential time delays for
improvement construction, surcharges can be used to accelerate the rate of con-

solidation or complete removal of saturated alluvium can be conducted.

In alluviated areas, wet material may be encountered that would require special

handling (see Section 5.1).

Shear Strength

The shear strength of earth materials have significant impact on issues such as

slope stability, foundation design and pavement subgrade support.

4.4.1 In Situ Shear Strength
Within the gabbroic bedrock unit (Kgb/Kgr), the in situ shear strength and

fracture patterns are the most significant factors in cut slope and natural
slope stability. Typically, the bedrock units possess considerable shear
strength and can stand unsupported at relatively steep slope ratios. The
older alluvial deposits generally possess good in situ shear strength except
where weathered. Alluvium and undocumented fill generally can be char-

acterized as possessing fair to poor strength characteristics.

4.4.2 Remolded Shear Strength

All of the earth materials onsite are likely to be used as a fill material in

the construction of embankments. Generally, the remolded, compacted

PACIFIC SOILS ENGINEERING, INC.
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shear strengths can be classified as moderate for the more fine-grained

materials and high for the coarser-grained units.

4.4.3 Shear Strength Characteristics

The following table presents a summary of "averaged" shear strength pa-

rameters obtained from the data presented as part of the referenced reports.

L | Cohesion,C | Friction Angle, ¢ Density, y
Material Description |  (PSF) 1 (Degrees) ; (PCF)
Gabbroic Rock (Kgb/Kgr) 500 39 145
Older Alluvium (Qoal) 100 33 130
Alluvium (Qal) 100 30 120
Compacted Fill (90%) 150 33 130

4.5 Expansion Potential

Based on previous experience, the expansion potential of the onsite materials will
likely vary from "low" to "very low" when tested in accordance with Standard 18-
2 and classified in accordance with Table 18-1-B of the 1997 UBC. However,
portions of the alluvium and older alluvium may have high silt and clay content,

which could result in expansion potentials of "medium" to "high".

Foundation design recommendations presented in this report assume that the ma-
jority of the soils affecting the foundation will be classified as "low" to "medium"
in expansion potential, with some in the "high" expansion potential. Further test-
ing should be conducted during and upon completion of the grading operations to
confirm the assumptions stated above or to modify the design recommendations

accordingly.

4.6 Earthwork Adjustments

The following average earthwork adjustment factors have been formulated for this

report:

BACIFIC SOILS ENGINEERING, INC.
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5.0

4.7

Ge ogic; Un
Gabbroic Bedrock?Kgb/Kgr)
Rippable Bulk 12% to 17% Bulk 15%
Blasting Bulk 17% to 25% Bulk 22%
Older Alluvial Deposits (Qoal) Shrink 0% to 5% Shrink 2%
Alluvium (Qal) Shrink 10% to 15% Shrink 12%
Undocumented Fill (Qafu) Shrink 8% to 12% Shrink 10%

The values may be used in an effort to balance the earthwork quantities. As is the
case with every project, contingencies should be made to adjust the earthwork

balance when grading is in-progress and actual conditions are better defined.

Chemical Analvses

Chemical analyses were not performed during this phase of the project. Previous
testing conducted for the Harmony Grove project indicates that soluble sulfate po-
tential for the majority of onsite soils in this phase can be classified as "negligi-
ble" in accordance with Table 19-A-4 of the 1997 UBC. Prior to grading of the
subject site, additional chemical and resistivity analyses should be conducted and

final recommendations should be made based upon that information.

EARTHWORK CONCLUSIONS AND RECOMMENDATIONS

Based on the data compiled from the referenced reports and our review of the 100-scale

conceptual design plans (Plates 1 through 5 and 6 through 14), it is PSE's opinion that the

subject site is suitable for the proposed development, provided the recommendations pre-

sented herein are incorporated in the design and construction of the proposed improve-

ment. Once more detailed plans become available, PSE should review these plans. At

that time, more detailed recommendations should be prepared.

5.1

Site Preparation and Removals

All grading shall be accomplished under the observation and testing of the project
geotechnical engineer and engineering geologist in accordance with the recom-

mendations contained herein, the current Grading Ordinance of the County of

San Diego and this firm's Earthwork Specifications (Appendix D).
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Loose, compressible residual soil, non-engineered onsite fills, partially saturated
alluvium, weathered older alluvial deposits and weathered bedrock should be re-
moved from fill areas prior to placement of fill and should be removed from shal-
low cut areas where exposed at finish grades. Guidelines to determine the depth
of removals are presented below. However, the exact extent of the removals must
be determined in the field during grading, when observation and evaluation of the
greater detail afforded by those exposures can be performed by the geotechnical

engineer and/or engineering geologist.

The bottoms of all removal areas should be observed, mapped and approved by
the engineering geologist prior to fill placement. It is recommended the bottoms

of removals be surveyed and documented by the project civil engineer.

Surface and shallow groundwater is expected in Escondido Creek and at Via Ran-
cho Parkway. Owing to the expected relatively shallow depth of alluvium (10 to
15 ft. average), groundwater is perching at the alluvium/bedrock contact. Remov-
als in alluviated areas should extend to saturated materials such that all unsatu-
rated alluvium is removed. Where saturated alluvium is to be left-in-place, the

bottom of the excavation may require stabilization prior to the placement of fill.

Stabilization may be achieved by placement of crushed rock, concrete debris or
geofabric. Further, settlement monuments and plates will need to be installed dur-
ing and after completion of grading to monitor settlement and ascertain long-term
settlement potential. Data from the settlement monuments and plates will be used
to determine when the majority of the primary settlement potential has been com-
pleted to allow for the release of affected areas for improvement construction. In
lieu of settlement monitoring of left-in-place alluvium below embankments, com-

plete removal of saturated alluvium can be conducted.

5.1.1 Stripping/Treatment of Organics

Vegetation, debris and other deleterious materials are unsuitable as struc-

tural fill material and should be disposed of offsite prior to commencing

removals and placement of compacted fills.

PACIFIC SOILS ENGINEERING, INC.
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5.1.2 Undocumented Artificial Fill (Mapped Symbol Qafu)

Fills associated with existing roadways and residential structures should
be removed prior to fill placement where possible. Generally, these un-
documented artificial fills range in depth from three (3) to possibly as deep
as twenty (20) feet in existing Harmony Grove Road and Via Rancho
Parkway. Other fills, including roadway fills for lesser roads, are not

mapped due to their localized extent and minor thickness.

5.1.3 Alluvium (Map Symbol Qal)
All partially saturated alluvium exposed at existing or cut grades should be
entirely removed prior to fill placement. These deposits range in thickness
from approximately ten (10) to fifteen (15) feet, with possible locally
deeper areas. PSE recommends that all partially saturated alluvium below
proposed fill areas, and in cut areas, be removed to expose competent bed-
rock or older alluvial deposits. As previously indicated, relatively shallow
groundwater conditions exist, owing to the average ten (10) to fifteen (15)
feet of alluvium overlying impervious bedrock. Anticipated average re-
moval depths for the alluvium are expected to range from seven (7) to ten
(10) feet. "Saturated" alluvium that possesses a degree of saturation of
85% or more and is continuous with depth to bedrock may be left-in-place
below fill areas. Settlement monitoring is recommended for these areas.
The degree of saturation and continuity of saturation with depth to bed-
rock should be verified in the field by the use of backhoe trenches exca-
vated into bedrock and where testing of the soils to be left-in-place indi-
cates a degree of saturation of 85% or more to the underlying competent

materials.

In lieu of partial removals and settlement monitoring of saturated allu-
vium, complete removals of alluvial soils can be performed. CompIete
removals of saturated alluvium will likely entail specialized grading tech-
niques such as the use of excavators to top load wet soils into trucks or

scrapers, use of swamp cats, etc. Dewatering may be necessary, especially
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for construction of foundation elements for a bridge crossing as shown on

design Alternative B.

Older Alluvial Deposits (Map Symbol Qafu)

An average removal depth of three (3) to five (5) feet is anticipated for all
older alluvial deposits prior to placing fill in fill areas. In areas where cut
grading will not result in at least three (3) feet of removal of the older al-
luvial deposits, additional overexcavation will be required to remove
weathered materials. Locally deeper removals could be encountered, de-
pendent on field conditions. Fill can then be placed to achieve finish

grades.

Bedrock (Map Symbols Kgb/Kgr)
Removal of highly weathered bedrock materials is expected to vary be-

tween one (1) and three (3) feet.

5.2 Slope Stability and Remediation

5.2.1

Cut Slopes
Typically, cut slopes exposing fractured or faulted bedrock, undocumented

fill, alluvium or weathered older alluvium deposits may be surficially
and/or grossly unstable and will require remediation in the form of re-
placement (stabilization) fills. Cut slopes that are oriented in the same di-
rection and are steeper than the exposed geologic contacts and fracture
patterns, typically require replacement with compacted fills or construc-
tion at flatter (layback) angles. Conversely, cut slopes oriented contrary to
the contacts and made in competent, unfaulted bedrock can be stable to

considerable heights.

There is no consistent orientation of adverse bedrock fracture or joint pat-
terns onsite; therefore, the cut slopes will likely be stable at slope ratios of

2 : 1 (horizontal to vertical). Cuts in the lower elevations within older al-

fills, especially if the bedrock/older alluvium contact is exposed.
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Past experience indicates that minimum six- (6) foot wide terraces or
benches established every thirty (30) feet (per UBC) on large-height cut
slopes in hard rock are often difficult to construct to proposed design
grades. This is because when blasting is required for slope excavation, the
small-width benches often end up overshot or irregular in configuration.
Sometimes, remedial grading is necessary to achieve the proper line and
grade for terraces resulting in the construction of "sliver" fills. Code does
allow for construction of a twelve- (12) foot wide bench at mid-height for
slopes greater than sixty (60) feet and up to 120 feet in vertical height.
Where such slopes are proposed, the twelve- (12) foot mid-height terrace

1s the preferred alternative from a geotechnical viewpoint.

For cut slopes greater than thirty (30) feet and up to sixty (60) feet in ver-
tical height, a minimum six- (6) foot wide bench is required per code at
mid-height. For slopes excavated in hard rock, (i.e., blasting) placement
of the terrace drain along or near the toe of slope (i.e., lower ten feet) is of-
ten more effective for the debris catchment control of surface drainage and
seepage that often emanates from cut slopes. Since placement of the
bench is not at mid-height, approval from the local building official is re-

quired if this variance is desired.

As per code, suitable access is required for clearing and maintenance of all

terraces.

Natural Slope Stability/Rock Fall Hazards

The majority of the site can be characterized as low relief to moderate hill-
side terrain except along the western side of the existing Harmony Grove
Road, which is steep. From a grading design standpoint, natural slopes
pose similar geotechnical constraints as design cut slopes. Therefore, the
stability of natural slopes is primarily a function of the underlying bedrock

structure and in general, should not pose a constraint to site development.
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Owing to the presence of infrequent unweathered surface boulders along
the western portion of Harmony Grove Road and other various offsite
alignments, an evaluation should be undertaken for potential rockfall haz-
ards. This should be performed by a consultant familiar with rock slopes
and rockfall hazards. Such experts can make outcrop-specific evaluation

of risk and proposed mitigations, if necessary.

5.2.3 Fill Slope Stability

Based on the engineering characteristics described in Section 4.0 of this
report, onsite earth materials are generally suitable for use as compacted
fill and, when properly constructed, can be expected to perform satisfacto-
rily in embankments and fill slopes. Terrace benches should be provided

per code for all fill slopes.

5.2.4 Surficial Stability

The surficial stability of 2 : 1 fill and cut slopes/constructed in accordance
with the recommendations presented herein is anticipated to be above the

code-required minimum Factor of Safety of 1.5.

5.2.5 Slope Stability Analysis

Detailed slope stability analysis should be performed when the 40-scale

grading plans are available.

5.3 Groundwater/Subdrainage

As previously discussed, near-surface groundwater conditions are present and are
likely the result of relatively shallow alluvium overlying impervious gabbroic and
metamorphic bedrock. Locations where shallow groundwater conditions exist are
along Escondido Creek and at the Via Rancho Parkway/Valley Parkway intersec-

tion.

The occurrence of shallow groundwater will impact alluvium removals and con-
struction of certain site improvements, especially the bridge construction for Al-
ternative B. This may necessitate temporary control of groundwater while reme-

dial work is undertaken. Special handling and drying of excavated wet alluvium
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may be required. Special handling could entail specialized grading techniques
such as the use of excavators to top load wet soils into trucks or scrapers, use of
swamp cats, etc. Review of grading plans should be undertaken when available,
such that appropriate sub-drainage recommendations or other measures can be
formulated to mitigate possible shallow groundwater impacts to proposed im-

provements.

Settlement

Placement of design fill and/or structural loading will produce settlement re-
sponses in alluvium that is saturated (S > 85 percent) and remains in-place. Set-
tlement of one (1) to three (3) inches could be produced if relatively deep fills

(> 30 ft.) are placed over alluvial deposits left-in-place of ten (10) feet or greater.
Such settlements would likely require several months after final grades are
achieved to allow substantial completion of the settlement process. Mitigations
would include removal/replacement of all or portions of the compressible mate-
rial, surcharging, time-delays or in-place ground modifications. Presented below

is a brief description of the above mitigation options.

5.4.1 Surcharging
Surcharging entails placing a stockpile of excavated materials on top of

designed fills in the areas where saturated alluvium is left in place. Sur-
charging aids in accelerating the settlement process; however, it does not
completely eliminate time dependent settlement. A settlement-monitoring
program as described below is required for surcharging to determine that

settlement 1s substantially complete.

5.4.2 Time Delays
Time delays entail placing the engineered fills to final design grades and

then placement of a settlement monument or plate (Plates G-12 and G-13,
Appendix D) to monitor settlement. Specific locations or the need for set-
tlement plates and monuments have not been determined at this time. The
proposed locations of settlement plates and monuments will be presented

in our geotechnical review based upon the ultimate design. The final loca-
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tion of settlement plates and monuments will be determined based on the

conditions exposed during project grading.

Weekly survey of these settlement plates and monuments is recommended
until the demonstrated rate of settlement is less than 0.01 inches for a pe-
riod of four (4) readings. Construction of site improvements could be de-
layed up to six (6) to eight (8) weeks to allow for time-dependent settle-

ment.

5.4.3 In-place Ground Modifications
In-place ground modifications can be accomplished by various means.

These include the use of pressurized grout to densify the existing soils, in
situ soil mixing and/or constructing stone columns using large vibratory
probes. These methods eliminate time-dependent settlement and construc-

tion delays.

5.5 Construction Staking and Survey

All removals, fill keys, stabilization fill keys, canyon subdrains and backdrains,
should be surveyed by the project civil engineer prior to final observation and ap-
proval by the geotechnical engineer/engineering geologist in order to verify loca-

tion and gradients.

6.0 EARTHWORK CONSIDERATIONS

6.1 Compaction Standards

All fill and processed natural ground shall be compacted to a minimum relative
compaction of 90 percent, as determined by ASTM Test Method: D-1557-91.
Compaction shall be achieved at slightly above the optimum moisture content,
and as generally discussed in the attached "Earthwork Specifications". Com-
paction shall be achieved with the use of sheepsfoot rollers or similar kneading
type equipment. Mixing and moisture conditioning will be required in order to

achieve the required moisture conditions.
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6.2

6.3

6.4

6.5

6.6

Documentation of Removals and Drains

All removal bottoms, canyon subdrains, stabilization keys and backdrains and
their outlets should be observed and approved by the engineering geologist and/or
geotechnical engineer and documented by the civil engineer prior to fill place-
ment. The civil engineer should provide toe stakes in order to verify required key

dimensions and locations.

Treatment of Removal Bottoms

At the completion of unsuitable soils removals and excavation of stabilization
keys, the exposed bottom should be scarified to a minimum depth of eight (8)
inches, moisture-conditioned to above optimum conditions and compacted in-
place to the standards set forth in this report. If the exposed materials at the bot-
tom of removals are saturated such that they cannot receive fill, stabilization of
the bottoms will be necessary. Stabilization may be by placement of a rock/gravel

blanket, geofabric or other approved procedures.

Fill Placement

After removals, scarification and compaction of in-place materials are completed,
additional fill may be placed. Fill should be placed in thin lifts (8-inch bulk),
moisture conditioned to slightly above the optimum moisture content and com-

pacted and tested as grading progresses until final grades are attained.

Benching

Where the natural slope is steeper than 5-horizontal to 1-vertical, and where des-
ignated by the project geotechnical engineer or geologist, compacted fill material
shall be keyed and benched into competent bedrock or firm natural soil.

Mixing

In order to prevent layering of different soil types and/or different moisture con-
tents, mixing of materials may be necessary. The mixing should be accomplished
prior to and as part of the compaction of each fill lift. Discing may be required

when either excessively dry or wet materials are encountered.
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Fill Slope Construction

The following recommendations should be incorporated into construction of the

proposed fill slopes.

>

Fill slopes should be overfilled to an extent determined by the contractor, but
not less than two (2) feet measured perpendicular to the slope face, so that
when trimmed back to the compacted core a minimum of 90 percent relative
compaction is achieved.

Compaction of each fill lift should extend out to the temporary slope face.
Backrolling during mass filling at intervals not exceeding four (4) feet in
height is recommended, unless more extensive overfilling is undertaken.

As an alternative to overfilling, fill slopes may be built to the finish slope face
in accordance with the following recommendations.

a.

b.

Compaction of each fill lift should extend to the face of the slopes.

Backrolling during mass grading should be undertaken at intervals not
exceeding four (4) feet in height. Backrolling at more frequent inter-
vals may be required.

Care should be taken to avoid spillage of loose materials down the face
of the slopes during grading.

At completion of mass filling, the slope surface should be watered,
shaped and compacted to project specifications by tracking with a bull-
dozer.

Proper seeding and planting of the slopes should follow as soon as
practical, to inhibit erosion and deterioration of the slope surfaces.
Proper moisture control will enhance the long-term stability of the fin-
ish slope surface.

Oversized Materials

Oversized rock material [i.e., rocks greater than eight (8) inches] will be produced

during the excavation of the design cuts and undercuts. Provided that the proce-
dure is acceptable to the owner and governing agency, this rock may be incorpo-
rated into the compacted fill section to within one (1) foot below the deepest util-
ity in street areas. Maximum rock size in the upper portion of the hold-down zone

is restricted to eight (8) inches.
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Rocks in excess of eight (8) inches in maximum dimension may be placed within
the deeper fills, provided rock fills are handled in a manner described below. In
order to separate oversized materials from the rock hold-down zones, the use of a

rock rake may be necessary.

6.8.1 Rock Blankets

Rock blankets consisting of a mixture of gravel, sand and rock to a maxi-
mum dimension of two (2) feet may be constructed. The rocks should be
placed on prepared grade, mixed with sand and gravel, watered and
worked forward with bulldozers and pneumatic compaction equipment,
such that the resulting fill is comprised of a mixture of the various particle

sizes, contains no significant voids and forms a dense, compact fill matrix.

Rock blankets may be extended to the slope face provided the following
additional conditions are met: 1) no rocks greater than twelve (12) inches
in diameter are allowed within six (6) horizontal feet of the slope face;

2) 50 percent (by volume) of the material is three-quarters- (3/4) inch mi-
nus; and 3) backrolling of the slope face is conducted at four- (4) foot ver-

ticals and satisfies project compaction specifications (see Section 6.1).

6.8.2 Rock Windrows

Rocks to maximum dimension of four (4) feet may be placed in windrows
in deeper fill areas in accordance with the details on Plate G-10 (Appendix
D). The base of the windrow should be excavated an equipment-width
into the compacted fill core with rocks placed in single-file within the ex-
cavation. Sands and gravels should be added and thoroughly flooded and

tracked until voids are filled.

Windrows should be separated horizontally by at least fifteen (15) feet of

compacted fill, staggered vertically and separated by at least four (4) verti-
cal feet of compacted fill. Windrows should not be placed within ten (10)
feet of finish grade, within two (2) vertical feet of the lowest buried utility

conduit in structural fills or within fifteen (15) feet of the finish slope sur-
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face unless specifically approved by the owner, geotechnical consultant,

and governing agency.

6.8.3 Individual Rock Burial

Rocks in excess of four (4) feet but no greater than eight (8) feet may be
buried in the compacted fill mass on an individual basis. Rocks of this
size may be buried separately within the compacted fill by excavating a
trench and covering the rock with sand/gravel and compacting the fines
surrounding the rock. Distances from slope face, utilities and building pad

areas (i.e., hold-down depth) should be the same as windrows.

6.8.4 Rock Disposal Logistics

The grading contractor should consider the amount of available rock dis-
posal volume afforded by the design when excavation techniques and
grading logistics are formulated. Rock disposal techniques should be dis-
cussed and approved by the geotechnical consultant and owner prior to
implementation. It is recommended that the street areas with design cut or
shallow fill be overexcavated a minimum of one (1) foot below the deep-
est utility and replaced with compacted, eight- (8) inch minus, select soils.
This will facilitate the use of conventional trenching equipment for utility

construction.

6.9  Haul Roads
Haul roads, ramp fills and tailing areas should be removed prior to placement of
fill.

6.10 Import Materials

Import materials, if required, should have similar engineering characteristics as
the onsite soils and should be approved by the soil engineer at the source prior to

importation to the site.

PACIFIC SOILS ENGINEERING, INC,



Work Order 400902 Page 28

June 7, 2006

7.0 PRELIMINARY DESIGN CONSIDERATIONS

7.1

7.2

Foundation Design

Bridge and retaining wall plans are not available at this time. PSE should review
the plans when they become available. The design of foundation systems should
be based on the as-graded conditions as determined after the completion of grad-
ing. The following values may be used in preliminary foundation design.

Allowable Bearing: 2000 lbs./sq. ft. (assuming a minimum
embedment depth of 12 inches and a
minimum width of 12 inches).

Lateral Bearing: 250 1bs./sq. ft. per foot of depthto a
maximum of 2000 Ibs./sq. ft.

Sliding Coefficient: 0.35

The above values may be increased as allowed by Code to resist transient loads
such as wind or seismic. Building Code and structural design considerations may
govern. Depth and reinforcement requirements should be evaluated by the

structural engineer.

Seismic Parameters

Seismic design should be based on current and applicable building code require-
ments and the parameters presented in Table 7.1. The parameters are: 1) soil pro-
file types; 2) peak ground accelerations (PGA); 3) coefficients for acceleration
(C,) and velocity (Cy); and 4) near-source factors for acceleration (N,) and veloc-
ity (Ny). The site is located in seismic zone 4, therefore, the seismic zone factor
"Z" is 0.4. The nearest known active fault is the Newport-Inglewood/Rose Can-
yon Fault Zone, a "Type B" fault. It is located approximately 17.3 kilometers
(10.7 miles) northwest of the project. These parameters are meant to be consis-

tent with the UBC (1997).
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7.3

AreaDeseription | LN | 2 | ca | ov | M | N
rﬁggﬁgje‘fé‘;fﬂtfgf 10 feet Sp 0.4 | 040Na | 040Nv | 1.0 | 1.0
gﬁ‘gv‘)errléfatlhan 10 feet of Sc 0.4 | 0.40Na | 0.56Nv | 1.0 | 1.0
Greater than 10 feet of fill Sp 0.4 | 0.44Na | 0.64Nv 1.0 1.0
Retaining Wall Design

Retaining walls should be founded on compacted fill, older alluvium or gabbroic
rock. Foundations may be designed in accordance with the recommendations pre-
sented in Section 7.1. In general, conventional walls can be designed to retain ei-
ther native materials or select granular backfill, although the design for non-"free-
draining" and expansive native material will produce a relatively costly wall sys-
tem. It should be anticipated that suitable backfill material will have to be im-
ported or selectively produced from onsite sources and should consist of granular

"very low" to "low" expansive materials.

7.3.1 Rankine Earth Pressure Coefficients

The following earth pressure coefficients are presented for "select" onsite

soils for both level and 2 : 1 ascending sloping ground (except where

noted).

Backfil | Ka |  Kp Ko
Level 0.2 3.39 0.46
21 0.4 129 (1,927 (1) 0.68

(-) Descending Slope Condition, (+) Ascending Slope Condition

Equivalent fluid pressure can be calculated utilizing a soil unit weight of
v =130 pcf. Restrained retaining walls should be designed for "at-rest"

conditions, utilizing K.
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7.3.2 Retaining Wall Backfill

Retaining walls should be backfilled with free draining materials (SE >
20) within one-half (1/2) the height of the wall, measured horizontally
from the back of the wall and compacted to project specifications. The
upper twelve (12) inches of backfill should consist of locally derived soils.
Drainage systems should be provided to walls to relieve potential hydro-

static pressure (Figure 5).

» The design loads presented in the above table are to be applied on the

retaining wall in a horizontal fashion and as such, friction between
wall and retained soils should not be allowed in the retaining wall
analyses.

Additional allowances should be made in the retaining wall design to
account for the influence of construction loads, temporary loads and
possible nearby structural footing loads.

Unit weights of 130 pcf may be used to model the wet density of
onsite compacted fill materials.

Select backfill should be granular, structural quality backfill with a
Sand Equivalent of 20 or better and an ASCE Expansion Index of 20
or less. The select backfill must extend at least one-half the wall
height behind the wall; otherwise, the values presented in the Native
Backfill columns must be used for the design. Native backfill should
have an ASCE Expansion Index of 50 or less. The upper one (1) foot
of backfill should be comprised of native onsite soils. The
recommended retaining wall backfill and drain system profile is shown
on Figure 5.

The wall design should include waterproofing (where appropriate) and
backdrains or weep holes for relieving possible hydrostatic pressures.
The backdrain should be comprised of a four- (4) inch perforated PVC
pipe in a two- (2) ft. by two- (2) ft., three-quarter- (3/4) inch gravel
matrix, wrapped with a geofabric. The backdrain should be installed
with a minimum gradient of two (2) percent and should be outletted to
an appropriate location. For subterranean walls, this may include
drainage by sump pumps.

No backfill should be placed against concrete until minimum design
strengths are achieved in compression tests of cylinders.
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FIGURE 5

RETAINING WALL BACKFILL
N.T.S.

A
i
’ ' PROVIDE DRAINAGE
SWALE
NATIVE
BACKFILL
X A
H/2 MIN
12N MIN, [
A4
NATIVE OR SELECT  *
BACKFILL - ; SELECT
" BACKFILL
DRAIN LATERALLY, e
OR PROVIDE WEEP |’ H
b HOLES '
1 AS REQUIRED
TODRAIN ™\ AND

®

* ,
OR AS MODIFIED
BY A SPECIFIC REPORT

4INCH PERFORATED PVC, SCHEDULE 40, SDR 35 OR APPROVED ALTERNATE, PLACE
PERFORATIONS DOWN AND SURROUND WITH 4 CU. FT. PER FT. OF 3/4 INCH

ROCK OR APPROVED ALTERNATE AND MIRAFI 140 FILTER FABRIC OR APPROVED
EQUIVALENT

@ 84NCH PERFORATED PVC SCHEDULE 40, SDR 35 OR APPROVED ALTERNATE, PLACE
PERFORATIONS DOWN AND SURROUND WITH 4 CU FT OF 3/4 INCH ROCK OR
APPROVED ALTERNATE AND MIRIF! 140 FILTER FABRIC OR APPROVED EQUIVALENT.

7.4 Concrete Design

Final determination on the use of sulfate resistant concrete should be made based

upon post-grading testing of near-surface soils.

7.5 Corrosion
It 1s recommended that upon the completion of grading, representative finished
grade samples should be tested for pH and resistivity. Relatively low resistivity

results can indicate soils may be potentially highly corrosive to metals. Accord-

PACIFIC SOILS ENGINEERING, INCG.



Work Order 400902 Page 32
June 7, 2006
ingly, it is PSE's recommendation that a corrosion engineer should be consulted

prior to improvement construction.

7.6 Other Design and Construction Recommendations.

7.6.1 Utility Trench Excavation

Utility trenches should be shored or laid back in accordance with
applicable OSHA standards. Excavations in bedrock areas should be
made in consideration of underlying geologic structure. Perched
groundwater may be encountered in some of these excavations. PSE

should be consulted on these issues during construction.

7.6.2 Utility Trench Backfill

Mainline and lateral utility trench backfill should be compacted to at least
90 percent of maximum dry density as determined by ASTM D-1557.
Onsite soils will not be suitable for use as bedding material but will be
suitable for use in backfill provided oversized materials are removed. No
surcharge loads should be imposed above excavations. This includes spoil
piles, lumber, concrete trucks, or other construction materials and
equipment. Drainage above excavations should be directed away from the

banks. Care should be taken to avoid saturation of the soils.

Compaction should be accomplished by mechanical means. Jetting of
native soils will not be acceptable. Under-slab trenches should also be
compacted to project specifications. If select granular backfill (SE > 30)
is used, compaction by flooding will be acceptable. The soil engineer
should be notified for inspection before placement of the membrane and

slab reinforcement.

7.7 Preliminarv Pavement Design

Final pavement design should be made based upon sampling and testing of post-
grading conditions. For preliminary design and estimating purposes, the follow-
ing pavement structural sections can be used for the range of likely traffic indices.

The structural sections are based upon an assumed R-Value of 30.
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; Asphaltic Concrete Aggregate Base
Traffic Index o ;pﬁ (inche‘s)- i :gg(iag::nesji ;
5 3 6
5.5 3 7
6.0 3 8
6.5 4 8
7 4 10
7.5 4 11
8.0 4 13
8.5 5 12
9.0 6 12

Subgrade soils should be recompacted to at least 95 percent of maximum density
as determined by ASTM D-1557. Aggregate base materials should be compacted

to at least 95 percent of maximum density as determined by California Test 216.

8.0 SLOPE AND LOT MAINTENANCE

Maintenance of improvements is essential to the long-term performance of structures and
slopes. Although the design and construction during mass grading is planned to create
slopes that are both grossly and surficially stable, certain factors are beyond the control of
the soil engineer and geologist. The owner must implement certain maintenance

procedures.

8.1 Slope Planting

Slope planting should consist of ground cover, shrubs, and trees that possess deep,
dense root structures and require a minimum of irrigation. The owners should be

advised of their responsibility to maintain such planting.

8.2 Drainage
Site drainage should be collected and directed away from site improvements and

slopes and toward approved disposal areas. The owners should be made aware
that they are responsible for maintenance and cleaning of all drainage terraces,
downdrains and other devices that have been installed to rapidly convey water

offsite and thereby promote site improvement and slope stability.
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9.0

10.0

8.3 Slope Irrigation

The owners should be advised of their responsibility to maintain irrigation sys-
tems. Leaks should be repaired immediately. Sprinklers should be adjusted to
provide maximum uniform coverage with a minimum of water usage and overlap.
Overwatering with consequent wasteful run-off and ground saturation should be
avoided. If automatic sprinkler systems are installed, their use must be adjusted

to account for natural rainfall conditions.

8.4 Burrowing Animals

The owners should undertake a program for the elimination of burrowing animals.

This should be an ongoing program in order to maintain slope stability.

FUTURE PLAN REVIEWS

This report represents a geotechnical review of the 100-scale design alternatives. As the
project design progresses, site-specific geologic and geotechnical issues need to be
considered in the design and construction of the project. Consequently, future plan

reviews may be necessary. These reviews may include reviews of:

Possible revisions to 100-scale grading plans.
40-scale grading plans.
Bridge plans.

Retaining wall plans.

Y V.V VYV V

Underground utility plans.

These plans should be forwarded to the project geotechnical engineer/geologist for

evaluation and comment, as necessary.

LIMITATIONS

The recommendations presented in this report are based on the assumption that an
appropriate level of field review will be provided by geotechnical engineers and
engineering geologists who are familiar with the design and site geologic conditions.
That field review should be sufficient to confirm that geotechnical and geologic
conditions exposed during grading are consistent with the geologic representations and

corresponding recommendations presented in this report. Pacific Soils Engineering, Inc.,
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should be notified of any pertinent changes in the project, plans or if subsurface
conditions are found to vary from those described herein. Such changes or variations

may require a reevaluation of the recommendations contained in this report.

The geologic data presented on Plates 1 through 3 represent selective geologic data,
which PSE considers representative of site conditions. More comprehensive geologic
data are contained within the boring logs contained herein and within the referenced

reports.

The data, opinions and recommendations of this report are applicable to the specific
design of the subject site as discussed in this report. They have no applicability to any
other project or to any other location and any and all subsequent users accept any and all
liability resulting from any use or reuse of the data, opinions and recommendations

without the prior written consent of Pacific Soils Engineering, Inc.

Pacific Soils Engineering, Inc. has no responsibility for construction means, methods,
techniques, sequences, or procedures or for safety precautions or programs in connection
with the construction, for the acts or omissions of the CONTRACTOR or any other
person performing any of the construction, or for the failure of any of them to carry out

the construction in accordance with the final design drawings and specifications.
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DESCRIPTION OF SUBSURFACE INVESTIGATION

PSE's subsurface investigation was performed in March of 2005. It consisted of the excavation
of three (3) 8-inch diameter hollow stem auger borings. The exploratory borings ranged from
fifteen (15) to twenty-one (21) feet depth below existing grades. The approximate locations of
all exploratory excavations are shown on Plates 1 through 3.

Selected representative ring samples were obtained from the exploratory excavations and deliv-
ered to PSE's laboratory for testing and analysis.
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GEOTECHNICAL BORING LOG SHEET 1 OF 1

PROJECT NO. 400902 PROJECT NAME Harmony (Off-Site)

DATE STARTED 03/28/05 GROUND ELEV. 800 BORING DESIG. ___HSA-01
DATE FINISHED 03/28/05 GW DEPTH (FT) . LOGGED BY SDH
DRILLER Martini Drilling DRIVE WT. 140 Ibs. NOTE
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N I I = S
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| some clay. 1731111 | 93
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10— 590— —
) ) SM | @ 11ft SILTY SAND, fine grained, mottled light brown and |
yellow-orange, moist to very moist, moderately dense; trace mica.
R 13/8/8 No;|
i _ Recovery
. -+ B
197 9857 R \@/21/32 1 SP | @75f GRAVELLY SAND, medium to coarse grained, iight orange, | 165 112 | of
wet, moderately dense; rounded gravel! clasts. -
] ] ™ @ 16 ft. seepage. -
. GABBROIC BEDROCK (Kgb): GABBRO, coarse crystalline,
7 71 R 50 for6 medium gray, wet, moderately hard. 79 | 119 | 53
20— 580 —
I 10.7 124 | 84
TOTAL DEPTH =21 FT.
WATER @ 16 FT.
NO CAVING
SAMPLE TYPES: ¥ GROUNDWATER
iR RING (DRIVE) SAMPLE _»= SEEPAGE PACIFIC SOILS
78 SPT (SPLIT SPOON) SAMPLE : ENGINEERING, INC.
(B/BULK SAMPLE  TJTUBE SAMPLE . PLATE A-1




GEOTECHNICAL BORING LOG SHEET 1 OF 1

PROJECT NO. 400802 PROJECT NAME Harmony (Off-Site)
DATE STARTED 03/28/05 GROUND ELEV. 597 BORING DESIG. ____HSA-02
DATE FINISHED 03/28/05 GW DEPTH (FT) LOGGED BY SDH
DRILLER Martini Drilling DRIVE WT. 140 Ibs. NOTE
TYPE OF DRILL RIG Hollow Stem DROP 30in.
w %2} 5 o= I&J ;C’\ ex Z x
5% ey £ | S 28 2o 8520 B
Lo Z = S ) g3 GEOTECHNICAL DESCRIPTION ’@E > 2 %Eg\i Eo
a<= (}() [aal g o % g 8 % UDJ % o F
-
SM ARTIFICIAL FILL- Undocumented (Qafu): SILTY SAND, gray to
olive brown, fine coarse grains, moist, loose; 2-3" rock throughout;
- B some clay. )
-1 595+
] 7 SM ALLUVIUM (Qal): SILTY SAND, fine grained, brown, moist,
moderately dense; some clay; mica rich.
1 R TEE T12.7| 95 | 45
- 590— . _ .
@ 7 ft. medium coarse-grained; light yellow orange, moist,
R | &/5/5 moderately dense. 36 102 | 15
10 7R 25 @ 10 ft. fine-grained, mottled brown and yellow orange, moist, 1213103 | 92
moderately dense; mica rich.
- 585—
R | SN2 = SP | @725 GRAVELLY SAND, coarse to medium grained, ight | 17.9| 108 | 88
7 N ™ brown, wet, moderately dense.
@ 13 ft. seepage.
15 1R ?j’rlssf.). GABBROIC BEDROCK (Kgb): GABBRO, dark gray, wet, 14.8] 120 | 99
moderately hard; highly weathered; few fine rootlets.
- 580
R (90 for 5" 9.2 | 134! o8
| } TOTAL DEPTH- 18 FT.
WATER @ 13 FT.
NO CAVING
SAMPLE TYPES: Y GROUNDWATER
'R RING (DRIVE) SAMPLE B SEEPAGE PACIFIC SOILS
'S SPT (SPLIT SPOON) SAMPLE ENGINEERING, INC.
B/ BULK SAMPLE  [T] TUBE SAMPLE PLATE A-2




GEOTECHNICAL BORING LOG SHEET 1 OF 1

PROJECT NO. 400902 PROJECT NAME Harmony (Off-Site)
DATE STARTED 03/28/05 GROUND ELEV. 604 BORING DESIG, _ HSA-03
DATE FINISHED 03/28/05 GW DEPTH (FT) LOGGED BY SDH
DRILLER Martini Drilling DRIVE WT. 140 Ibs. NOTE
TYPE OF DRILL RIG Hollow Stem DROP 30 in.
> W
iR [G] —d ol > z
Zez oy 28 58 R
Lo o =X 9 o) gs GEOTECHNICAL DESCRIPTION 5’2 Nl 5)'2('5 =0
5< S8 | £ &5 o8|858[5 [°oF
= s
ASPHALT 0-2in AC,2-4in. AB __ _ __ _
GABBROIC BEDROCK (Kgb): GABBRO, fine crystalline, olive to
b - orange gray; slightly moist, moderately hard; highly weathered.
- - B
- 600
5— - R [14/16/33 165! 116 | 98
i i R |50 for5 74 126 | 63
- 595
10— - -
- 590—
L I TOTAL DEPTH = 15 FT.
NO WATER
NO CAVING
SAMPLE TYPES: ¥y GROUNDWATER
R RING (DRIVE) SAMPLE B~ SEEPAGE ‘ PACIFIC SOILS
(S SPT (SPLIT SPOON) SAMPLE , ENGINEERING, INC.
[B'BULK SAMPLE  [T) TUBE SAMPLE | PLATE A-3
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Work Order 400902
June 7, 2006

LABORATORY TESTING

Direct Shear Tests

Direct shear tests were performed on samples that were remolded to 90 percent of the laboratory
maximum density. Samples were tested after inundation and confinement for twenty-four (24)
hours. Tests were made under various normal loads at a constant rate of strain of 0.05 inches per
minute. Shear test data are presented in Table I and on Plates B-1 through B-4.

Consolidation Tests

Consolidation characteristics were determined for "undisturbed" samples considered representa-
tive of the subsurface materials encountered. Samples were laterally restrained and axially
loaded in successively doubled increments from approximately 1/4 tons per square foot (tsf) to
approximately 2 tsf. Each load was maintained for approximately twenty-four (24) hours, after
which loading was continued. In order to determine rebound characteristics, final loads were
decreased to approximately 1/4 tsf. Results of this test are presented in Table I and on Plates B-6
through B-9.

Hyvdrometer Analyses

Hydrometer grain-size analyses were performed on the minus No. 10 sieve portion of selected
samples. These tests were used as an aid in soil classification. The results of these tests are
shown in Table I.

Moisture/Density
Moisture and density testing was conducted on selected "undisturbed" ring samples obtained
from the borings. Results of the tests are presented on Table I and the log of borings (Plates
A-1, A-2 and A-3).

PACIFIC SOILS ENGINEERING, INC.
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SHEAR STRESS Ibs /ft 2

4,000
3,800

3,600
3,400
3,200
3,000
2,800
2,600
2,400
2,200
2,000
1,800
1,600
1,400
1,200
1,000

800

600

400

200

DIRECT SHEAR TEST

Undisturbed
[
@
®
500 1,000 1,500 2,000 2,500 3,000 3500 4,000
NORMAL STRESS Ibs./ft 2
dry in situ -200 group

boring |depth (ft.)

density (pcf) moist. (%) sieve (%)

symbol

typical names

HSA-01 17.0 119

7.9 16

Gabbroic Bedrock (Kgb)

COHESION

0 psf.

FRICTION ANGLE 42.0 degrees

DIRECT SHEAR TEST

PACIFIC SOILS
@ ENGINEERING, INC.

W.0O. 400902 PLATE B-1




SHEAR STRESS Ibs./ft 2

4,000
3,800

3,600
3,400
3,200
3,000
2,800
2,600
2,400
2,200
2,000
1,800
1,600
1,400
1,200
1,000

800

600

400

200

DIRECT SHEAR TEST

Undisturbed
[
500 1,000 1,500 2,000 2,500 3,000 3,500 4,000
NORMAL STRESS Ibs./ft 2
. dry in situ -200 group .
boring | depth (ft.) density (pcf) moist. (%)| sieve (%)| symbol typical names
HSA-02] 175 134 9.2 14 Gabbroic Bedrock (Kgb)
COHESION 0 psf.

FRICTION ANGLE 41.0 degrees

DIRECT SHEAR TEST

= PACIFIC SOILS
@ ENGINEERING, INC.

W.0. 400902 PLATE B-2




SHEAR STRESS Ibs./ft 2

4,000
3,800

3,600
3,400
3,200
3,000
2,800

2,600 |

2,400
2,200
2,000
1,800
1,600
1,400
1,200
1,000
800
600
400
200

DIRECT SHEAR TEST

Undisturbed
®
@
®
500 1,000 1,500 2,000 2,500 3,000 3,500 4,000
NORMAL STRESS Ibs./ft 2
. dry in situ -200 group .
boring | depth (ft.) density (pcf)| moist. (%), sieve (%)| symbol typical names
HSA-03 5.0 116 16.5 60 Highly Weathered Gabbroic Bedrock (Kgb)

COHESION

1500 psf.

FRICTION ANGLE 25.0 degrees

DIRECT SHEAR TEST

PACIFIC SOILS
l ENGINEERING, INC.

W.0. 400902 PLATE B-3




SHEAR STRESS Ibs./ft 2

4,000
3,800

3,600
3,400
3,200
3,000
2,800
2,600
2,400
2,200
2,000
1,800
1,600
1,400
1,200
1,000

800

600

400

200

DIRECT SHEAR TEST

Undisturbed
®
e
500 1,000 1,500 2,000 2,500 3,000 3,500 4,000
NORMAL STRESS Ibs./ft 2
. dry in situ -200 group .
boring | depth (ft.)| yensity (pcf)| moist. (%) sieve (%)| symbol | typical names
HSA-03 7.5 126 7.4 22 Gabbroic Bedrock (Kgb)
COHESION 0 psf.

FRICTION ANGLE 39.0 degrees

DIRECT SHEAR TEST

PACIFIC SOILS
@ ENGINEERING, INC.

W.O. 400902 PLATE B-4




PERCENT CHANGE IN HEIGHT

0.1

COMPRESSIVE STRESS IN TSF

4 5 68 7891

3 4 5 68 7 8910

-2.0

-1.0

0.0

1.0

—

2.0

T

3.0

4.0

5.0

6.0

7.0

8.0

boring

depth (ft.)

dry
density (pcf)

in situ
moist. (%)

in situ
satur. (%)

-200
sieve (%)

group
symbol

typical names

HSA-01

7.5

111

17.3

93

53

SM

Alluvium (Qal)

REMARKS: WATER ADDED AT 1 TSF

CONSOLIDATION CURVE

®

PACIFIC SOILS
ENGINEERING, INC.

W.0O. 400902

PLATE C-1




PERCENT CHANGE IN HEIGHT

0.1

COMPRESSIVE STRESS IN TSF

4 5 6 7891

3 4 5 5 7 8910

-2.0

-1.0

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

boring

depth (ft.

)

dry
density (pcf)

in situ
moist. (%)

in situ
satur. (%)

-200
sieve (%)

group
symbol

typical names

HSA-02

12.5

108

17.9

88

12

SP

Alluvium (Qal)

REMARKS: WATER ADDED AT 1 TSF

CONSOLIDATION CURVE

PACIFIC SOILS
ENGINEERING, INC.

W.O. 400902 PLATE C-2
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PACIFIC SOILS ENGINEERING, INC.
EARTHWORK SPECIFICATIONS

These specifications present generally accepted standards and minimum earthwork requirements

for the development of the project. These specifications shall be the project guidelines for

earthwork except where specifically superceded in preliminary geology and soils reports, grading

plan review reports or by prevailing grading codes or ordinances of the controlling agency.

I.  GENERAL

A.

II.

The contractor shall be responsible for the satisfactory completion of all
earthworks in accordance with the project plans and specifications.

The project Soil Engineering Geologist or their representatives shall provide
testing services, and geotechnical consultation during the duration of the project.

All clearing, grubbing, stripping and site preparation for the project shall be
accomplished by the Contractor to the satisfaction of the Soil Engineer.

It is the Contractor’s responsibility to prepare the ground surface to receive the
fills to the satisfaction of the Soil Engineer and to place, spread, mix and compact
the fill in accordance with the job specifications and as required by the Soil
Engineer. The Contractor shall also remove all material considered by the Soil
Engineer to be unsuitable for use in the construction of compacted fill.

The Contractor shall have suitable and sufficient equipment in operation to handle
the amount of fill being placed. When necessary, equipment will be shut down
temporarily in order to permit proper compaction of fills.

SITE PREPARATION

Excessive vegetation and all deleterious material shall be disposed of offsite as
required by the Soil Engineer. Existing fill, soil, alluvium or rock materials
determined by the Soil Engineer as being unsuitable for placement in compacted
fills shall be removed and wasted from the site. Where applicable, the Contractor
may obtain the approval of the Soil Engineer and the controlling authorities for
the project to dispose of the above described materials, or a portion thereof, in
designated areas onsite.

After removals as described above have been accomiplished, earth materials
deemed unsuitable in their natural, in-place condition, shall be removed as
recommended by the Soil Engineer/Engineering Geologist.



Earthwork Specifications

Page 2

I11.

[
After the removals are as delineated in Item II. A, above, the exposed surfaces
shall be disced or bladed by the Contractor to the satisfaction of the Soil Engineer.
The prepared ground surfaces shall then be brought to the specified moisture
condition, mixed as required, and compacted ad tested as specified. In areas
where it is necessary to obtain the approval of the controlling agency, prior to
placing fill, it will be the contractor’s responsibility to notify the proper
authorities.

Any underground structures such as cesspolls, cisterns, mining shafts, tunnels,
septic tanks, wells, pipelines or others not located prior to grading are to be
removed or treated in a manner prescribed by the Soil Engineer and/or the
controlling agency for the project.

COMPACTED FILLS

Any materials imported or excavated on the property may be utilized in the fill,
provided each material has been determined to be suitable by the Soil Engineer.
Deleterious material no disposed of during clearing or demolition shall be
removed from the fill as directed by the Soil Engineer.

Rock or rock fragments less than eight inches in the largest dimension may be
utilized in the fill, provided they are not placed in concentrated pockets and the
distribution of the rocks is approved by the Soil Engineer.

Rocks greater than eight inches in the largest dimension shall be taken offsite, or
placed in accordance with the recommendations of the Soils Engineer in areas
designated as suitable for rock disposal.

All fills, including onsite and import materials to be used for fill, shall be tested in
the laboratory by the Soil Engineer. Proposed import materials shall be approved
prior to importation. .

The fill materials shall be placed by the Contractor in layers that when compacted
shall not exceed six inches. Each layer shall be spread evenly and shall be
thoroughly mixed during the spreading to obtain a near uniform moisture
condition and a uniform blend of materials.

All compaction shall be achieved at optimum moisture content, or above, as
determined by the applicable laboratory standard. No upper limit on the moisture
content is necessary; however, the Contractor must achieve the necessary
compaction and will be alerted when the material is too wet and compaction
cannot be attained.

MV/Earthwork Specifications (new)



Earthwork Specifications

.
Page 3

Where the moisture content of the fill material 1s below the limit specified by the
Soil Engineer, water shall be added and the materials shall be blended until
uniform moisture content, within specified limits, 1s achieved. Where the
moisture content of the fill material is above the limits specified by the Soil
Engineer, the fill materials shall be aerated by discing, blading or other
satisfactory method until the moisture content i1s within the limits specified.

Each fill layer shall be compacted to minimum project standards, in compliance
with the testing methods specified by the controlling governmental agency and in
accordance with recommendations of the Soil Engineer.

In the absence of specific recommendations by the Soil Engineer to the contrary,
the compaction standard shall be ASTM:D 1557-91.

Where a slope receiving fill exceeds a ratio of five-horizontal to on-vertical, the
fill shall be keyed and benched through all unsuitable topsoil, colluvium,
alluvium, or creep material, into sound bedrock or firm material, in accordance
with the recommendations and approval of the Soil Engineer.

Side hill fills shall have a minimum key width of 15 feet into bedrock or firm
materials, unless otherwise specified in the soil report and approved by the Soil
Engineer in the field.

Drainage terraces and subdrainage devices shall be constructed in compliance
with the ordinances of the controlling governmental agency and/or with the
recommendations of the Soil Engineer and Engineering Geologist.

The Contractor shall be required to maintain the specified minimum relative
compaction out to the finish slope face of fill slopes, buttresses, and stabilization
fills as directed by the Soil Engineer and/or the governing agency for the project.
This may be achieved by either overbuilding the slope and cutting back to the
compacted core, or by direct compaction of the slope face with suitable
equipment, or by any other compaction of the slope face with suitable equipmient,
or by any other procedure, which produces the designated result.

Fill-over-cut slopes shall be properly keyed through topsoil, colluvium or creep
material into rock or firm material; and the transition shall be stripped of all soil
or unsuitable materials prior to placing fill.

The cut portion should be made and evaluated by the Engineering Geologist prior
to placement of fill above.

Pad areas in natural ground and cut shall be approved by the Soil Engineer.
Finished surface of these pads may be requiring scarification and recompaction.

MV/Earthwark Specilications (new)



Earthwork Specifications

Page 4

IV. CUTSLOPE

A.

The Engineering Geologist shall inspect all cut slopes and shall be notified by the
Contractor when cut slopes are started.

If. during the course of grading, unforeseen adverse or potentially adverse
geologic conditions are encountered, the Engineering Geologist and Soil Engineer
shall investigate, analyze and make recommendations to treat these problems.

Non-erodible interceptor swales shall be placed at the top of cut slopes that face
the same direction as the prevailing drainage.

Unless otherwise specified in soil and geological reports, no cut slopes shall be
excavated higher or steeper than that allowed by the ordinances of controlling
governmental agencies.

Drainage terraces shall be constructed in compliance with the ordinances of the
controlling governmental agencies, an/or in accordance with the
recommendations of the Soil Engineer or Engineering Geologist.

V. GRADING CONTROL

A.

Fill placement shall be observed by the Soil Engineer an/or his representative
during the progress of grading.

Field density tests shall be made by the Soil Engineer or his representative to
evaluate the compaction and moisture compliance of layer of fill. Density tests
shall be performed at intervals no to exceed two feet of fill height. Where
sheepsfoot rollers are used, the soil may be disturbed to a depth of several inches.
Density determinations shall be taken in the compacted material below the
disturbed surface at a depth determined by the Soil Engineer or his representative.

Where tests indicate that the density of any layer of fill, or portion thereof, is
below the required relative compaction, or improper moisture is in evidence, the
particular layer or portion shall be reworked until the required density and/or
moisture content has been attained. No additional fill shall be placed over an area
until the last placed lift of fill has been tested and found to meet the density and
moisture requirements and that lift approved by the Soil Engineer.

Where the work in interrupted by heavy rains, fill operations shall not be resumed
until the field observations and tests by the Soil Engineer indicate the moisture
content and density of the fill are within the limits previously specified.

MV /Larthwork Specilications (new;
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Iv.

During construction, the Contractor shall properly grade all surfaces to maintain
good drainage and prevent ponding of water. The Contractor shall take remedial
measures to control surface water and to prevent erosion of graded area until such
time as permanent drainage and erosion control measures have been installed.

Observation and testing by the Soil Engineer shall be conducted during the filling
and compacting operations in order that he will be able to state in his opinion all
cut and filled areas are graded in accordance with a approved specifications.

After completion of grading and after the Soil Engineer and Engineering
Geologist have finished their observations of the work, final reports shall be
submitted. No further excavation or filling shall be undertaken without prior
notification of the Soil Engineer and/or Engineering Geologist.

SLOPE PROTECTION

All finished cut and fill slopes shall be planted an/or protected from erosion in
accordance with the project specifications an/or as recommended by a landscape
architect.

MVY/Earthwork Specifications (new)



CANYON SUBDRAIN DETA!L

T TYPE A
S e I I U e——— = A
8,
N PROPOSED COMPACTED FILL
\\\
~ NATURAL GROUND
N \(_‘ ,//
N S -7
AN ~ COLLUVIUM AND ALLUVIUM [REMOVE) -

~ 4
~ -~
Q)y ~ P

~ - Zad)
L - Y
- = —BEDROCK
"Ny N
TYPICAL BENCHING s
\\ \/ .O
‘2

SEE DETAIL ALTERNATE "A"(PLATE G-2)

NOTE  FINAL 20" OF PIPE .’dT OUTLET SHALL BE NON-PERFORATED

T TYPE B T
v S C— GE—— G Gt Co—— ST oo Sa——— S— R g SR G GAI " S—
\ A
\\ PROPOSED COMPACTED FilLL e
N
\
M NATURAL GROUND
\\(
\ \\
~. COLLUVIUM AND ALLUVIUM (REMOVE ) i
-
\\ P
~ // S/
\\\ /// ‘75:3
‘L‘ \s__ — - oo p— e \\7‘”7
N N sepROCK
/I”i <
TYPICAL BENCHING A
QU .
SUALP (74 SEEDETAIL ALTERNATE "B (PLATE G-2 )

NOTE -FINAL 20'OF PIPE AT OUTLET SHALL BE NON-PERFORATED

PLATE G-/
PACIFIC SOILS ENGINEERING, INC.
W.0. DATE




CANYON SUBDRAIN ALTERNATE DETAILS

ALTERNATE |
PIPE AND FILTER MATERIAL

FILTER MATERIAL MINYOL. OFSFTS/L IN.FT Wy

<Y

6IN B ABS OR PVC PIPE OR APPROVED 12 INMIN-T.
e ®,
==

SUBSTITUTE WiTH MIN. 8 PERF 1/4 IN @
6 IN MIN
PER LINEAL FOOT IN BOTTOM HALF OF

PIPE.
A-/ ASTM D275/, SDR 35 OR ASTM D3034, SDR 35 OR 8-/
&STM DISZ7, SCHD 40 ASTM DI?65, SCHD. 40

FOR CONTINUOUS RUN IN EXCESS OF 500 FEET USE BIN.© PIPE

ALTERNATE 2
FILTER MATERIAL WRAPPED IN FABRIC

& IN . MIN, 6 IN.MIN.
OVERLA Px/« | IN. MAX GRAVEL WRAPPED IN FILTER FABRIC {/OVERLAP

{IN MAX GRAVEL OR APPROVED EQUIVALENT 9F7’,3/FT.

MIRAFI |40 FILTER FABRIC OR APPROVED EQUIVALENT
(TYPICAL)

PROPOSED FINISHED GRADE /WNAT/ VE BACKFILL
1IO0FT *
Wé/ s

§ MIRAFI 140 FILTER FABRIC OR

DETAIL OF CANYON ‘ *movt‘o EQUIVALENT
SUBDRAIN TERMINAL 4t -~ I IN. MAX.OPEN GRADED
FOR ALTERNA TES ‘ISFT N/N,) ‘ZOFTM/N. GRAVEL OR APPROVED
AZ AND 82. S FT MIN EQUIVALENT
le o o
r T g
NON-PERF PERF 6 IN.
EIN.BMIN T MIN PIPE
ALTERNATE 3
6 IN MIN W/ITH FILTER MATERIAL OVERLAP

OVERLAP et =
bl AR
' _E—6/N MINCOVER FILTER MATERIAL 9Fr3/m*%\\'% A Sl

N == @ IN.MIN . BEDDING g ~__ A s TE=-d IN.MIN

_‘w/ BEDDING
A_S PERFORATED PIPE G IN. @ MIN. 8_3

FILTER MATERIAL
SIEVE SIZE  PERCENT PASSING

1IN, 100
e 292199 PLATE G-2
o8 Te-39 PACIFIC SOILS ENGINEERING INC.
"o 56 0.7 W.o. DATE

NO. 200 0-3
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Selective Grading Detail for Stabilization Fill
Unstable Material Exposed in Portion of Cut Slope
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It recommended by the soils engineer /geologist, the remaining
cut portionof the slope may réquire rémoval and repiacement

with compacted fill (See Piote G-3)

NOTE:

I.  Subdrains are not required unless specified.

2. "W" shail be equipment width (15') for slope heights less than 25 feet. For

slopes greater thon 25feet "W"sholl be determined by the project soils
engineer/geologist. At notime shall W be less thoan H/2.

PLATE G-7
PACIFIC SOILS ENGINEERING, INC.
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ROCK DISPOSAL DETAIL

FINISH GRADE

CLEAR RREA FOR FOUNDATIONS, .
10" or as described by report

UTILITIES AND SWIMMING POOLS.

3 & =
FINISH SLOPE FACE

J_
@ = @}‘Uq

& = ‘ WINDROW
(TYPICAL)
NOTE! IF NECESSARY, OVERSIZED MATERIAL SHOULD BE REMOVED

FROM THE |5 FOOT ZONE WITH SPECIAL EQUIPMENT, SUCH
45 A ROCK RAKE’PRIOE’ TO PLACING THE NEXT FILL LIFT.

T'YPICAL WINDROW DETAIL (END VIEW)

GRANULAR SOIL FLOODED
TOFILL VvOIDS

HORIZONTALLY PLACED
COMPACTED FILL

.........

i
I
1

i
i

I
i
=

;
@

"\ IL_II

NOTE: COMPACTED FILL SHALL BE BROUGHT UP AT A HIGHER ELEVATION ALONG WINDROW
SOGRANULAR SOIL CAN BE FLOODED IN & "TRENCH CONDITION ",

PROFILE VIEW

=li=lu= HE.)H:H
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Hl"’:H\"“ E"Hl“’“l”-’:ll!"‘Hl""l!l"‘“l*llL..lH:”]
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PLATE G-10
PACIFIC SOILS ENGINEERING, INC.
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SETTLEMENT PLATE DETAIL

2'X2'x1/4" STEEL PLATE

| _— STANDARD 3/4" PIPE NIPPLE, WELDED TOP AND UNDERS IDE
DF PLATE .

3/4"@ X5 LONG GALVANIZED PIPE, STANDARD PIPE THREADS
TOP AND BOTTOM. EXTENSIONS THREADED BOTH ENDS AND
ADDED IN 5" INCREMENTS .

™~

3" @ SCHEDULE 40 PVC, ADD IN 5" INCREMENTS WITH GLUE JOINTS.

FINAL GRADE

‘ MAINTAIN 5 CLEARANCE OF HEAVY EQUIPMENT. HAND COMPACT

N 2'VERTICAL INCREMENTS OR ALTERNATIVE SUITABLE TO
AND ACCEFPTED BY SOILS ENGINEER.

| —HAND COMPACT INITIAL 5' (VERTICAL ] WITHIN 10" HORIZONTAL .

ESTABLISHING INITIAL READING.

2 :
N /'PLACE AND HAND COMPACT INITIAL 2°OF FILL PRIOR TO
N

N

BOTTOM OF CLEANOUT

1)

2)

3)

4)

“PROVIDE & MIN.I'THICKNESS OF SAND/GRAVEL BEDDING .

NOTE

LOCATIONS OF SETTLEMENT PLATES SHALL BE CLEARLY MARKED AND READILY VISIBLE
(RED FLAGGED) TO EQUIPMENT OPERATORS .

CONTRACTOR SHALL MAINTAIN 10 'HORIZONTAL CLEARANCE FOR HEAVY EQUIPMENT WITHIN 5’

(VERTICAL ) OF PLATE BASE . FILL WITHIN CLEARANCE AREA SHALL BE HAND COMPACTED TO
PROJECT SPECIFICATIONS OR COMPACTED BY ALTERNATIVE APPROVED SOILS ENGINEER.

AFTER 5 (VERTICAL) OF FILL IS IN PLACE, CONTRACTOR SHALL MAINTAIN .S{’HOF?/ZONTAL
EQUIPMENT CLEARANCE. FILL IN CLEARANCE AREA SHALL BE HAND COMPACTED {OR

APPROVED ALTERNATIVE) IN VERTICAL INCREMENTS NOT TO EXCEED 2 FEET.

IN THE EVENT OF DAMAGE TO SETTLEMENT PLATE OR EXTENSION RESULTING EROM
EQUIPMENT OPERATING WITHIN PRESCRIBED CLEARANCE AREA, CONTRACTOR SHALL
IMMEDIATELY NOTIFY SOILS ENGINEER AND SHALL BE RESPONSIBLE FOR RESTORING
THE SETTLEMENT PLATES TO WORKING ORDER .

PLATE G-i2
PACIFIC SOILS ENGINEERING, INC.
wo. DATE




VER. 4/00

RETAINING WALL BACKFILL

N.T.S.

ERIERL SIFSISIgS
o PROVIDE DRAINAGE
SWALE
NATIVE
BACKFILL
A
H/2 MIN |
12 IN. MIN. ]
NATIVE OR SELECT "< " id f 7]
‘BACKFILL ;. SELECT Ll
*. BACKFILL ~: | |
‘DRAIN LATERALLY, o
OR PROVIDE WEEP ;: ,.' H

OB

*
OR AS MODIFIED

BY A SPECIFIC REPORT

AS REQUIRED

HOLES

- U_[.—
BRI 'd'" S —]
e T T
—ll=ll=l=llI=ll= =Hi=/l E =i

:Un‘:,nlnr:'fi,'_’:_ﬁnzu\ll ally :mim,—;

@ 4 INCH PERFORATED PVC, SCHEDULE 40, SDR 35 OR APPROVED ALTERNATE, PLACE
PERFORATIONS DOWN AND SURROUND WITH 1 CU. FT. PER FT. OF 3/4 INCH
ROCK OR APPROVED ALTERNATE AND MIRAFI 140 FILTER FABRIC OR APPROVED

EQUIVALENT

@ OPTIONAL - PLACE DRAIN AS SHOWN WHERE MOISTURE MIGRATICN IS UNDESIRABLE

REVISED 09/00

PLATE G-13

§ PACIFIC SOILS ENGINEERING, INC
‘ 7715 CONVOY COURT
SAN DIEGO, CA 92111 (858) 560-1713

W.0.: DATE:
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PLATE 4

PACIFIC SOILS ENGINEERING, INC., REVISIONS:
— PROPOSED WIDENING
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07-06-06 Report Revision 6706
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SCALE ¢ 1'= A? 3 C

(1 ND
N
OSEE2),,  San Diego Riverside Orange Phoenix Tucson
5620 Friars RoadSan DiegdA 92110—2536(619) 291—-0A0VAX (619) 291—46ww.rickeng.com
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